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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Processing liquid which comes to combine two or more sorts of liquid characterized by 
providing the following is stored in a processing tub, and it is said substrate processor which 
heats more than the boiling point of at least a kind of liquid of the liquid of a seed, and is 
immersed in a processed substrate into said processing liquid two or more about temperature of 
said processing liquid. An inner lift which stores said processing liquid and by which an upper bed 
was made the overflow section in which said processing liquid overflows An outside tub which 
receives said processing liquid which overflowed from said overflow section of said inner lift A 
processing liquid circulation means to make said inner lift circulate through the carrier beam 
aforementioned processing liquid by said outside tub A replenisher supply means to supply right 
above [ said / overflow section ] or near the overflow section in said inner lift by making into a 
replenisher said liquid which has two or more boiling points below temperature of said processing 
liquid among liquid of a seed 

[Claim 2] A substrate processor characterized by for a kind of said liquid with two or more 
boiling points higher than temperature of said processing liquid of the liquid of a seed being 
phosphoric acid, and said replenisher being pure water in a substrate processor of claim 1. 



[Translation done.] 



http://www4.ipdljpo.gojp/cgi-bin/tran^web_cgLejje?u=http%3A%2F%2Fwww4.ipdl.jpo.g... 04/03/09 



1/6 ^— v 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention stores in a processing tub the 
processing liquid which combined two or more sorts of liquid especially about the equipment 
which is immersed in processing liquid in substrates, such as a semiconductor substrate and a 
liquid-crystal glass substrate, and performs surface treatment, heats the temperature of 
processing liquid more than the boiling point of at least a kind of liquid in two or more sorts of 
liquid which constitutes processing liquid, and relates to the substrate processor immersed in a 
substrate into processing liquid. 
[0002] 

[Description of the Prior Art] For example, if not only the temperature of a phosphoric acid 
solution but its concentration is changed in case etching processing of the silicon nitride of a 
semiconductor substrate front face is carried out using the phosphoric acid (H3P 04) solution of 
high temperature, an etching rate will change and a uniform processing result will not be 
obtained. Therefore, it is necessary to maintain the temperature and concentration of a 
phosphoric acid solution to tolerance. 

[0003] However, in order to have to maintain a phosphoric acid solution at a 150 degrees C - 
about 180 degrees C elevated temperature in such etching processing, the moisture in a solution 
will tend to evaporate, the concentration of a phosphoric acid solution will rise in connection with 
it, and the ununiformity of the processing result by change of the above etching rates will arise. 
[0004] Therefore, the phosphoric acid solution was conventionally supplemented with pure water 
suitably by four kinds of mainly following methods on the occasion of etching processing. 
[0005] 1. How to allot nozzle which has wall which many detailed through-holes were able to 
open to the lower part in processing tub which held phosphoric acid solution, and to supplement 
it with pure water into phosphoric acid solution through this nozzle as shown in JP, 2-98631 ,U. 
[0006] 2. How to fill up pure water all over circulation line which phosphoric acid solution in 
processing tub is drawn [ circulation line ] out of processing tub, and circulates phosphoric acid 
solution by ** tone and filtering and returning this phosphoric acid solution in processing tub 
again as shown in JP,3-20895,B. 

[0007] 3. How to fill up pure water from hole of pars basilaris ossis occipitalis of processing tub 
as shown in JP,59-84839,U. 

[0008] 4. How to make inner lift circulate through phosphoric acid solution which phosphoric acid 
solution was always flooded to outside tub from inner lift, poured pure water into outside tub 
which the phosphoric acid solution stores from the upper part as duplex tub which prepared 
outside tub in outside of inner lift which performs etching processing as shown in JP.6-691 79,A, 
and contained the pure water. 
[0009] 

[Problem(s) to be Solved by the Invention] By the way, in the supplement method of the above 
pure water, bumping that the pure water poured into the phosphoric acid solution boiled at the 
method of 1, 2, and 3 rapidly in a phosphoric acid solution immediately after impregnation since it 
is considering as the configuration which pours in pure water into a phosphoric acid solution 
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might be caused. 

[0010] Moreover, since it was considering as the configuration which injects pure water into the 
front face of the phosphoric acid solution stored in the outside tub by the method of 4, while 
pure water stops at the front face of a phosphoric acid solution and diffusion into a phosphoric 
acid solution could not take place easily, since pure water evaporated from a phosphoric acid 
solution front face, temperature lowering of the phosphoric acid solution by heat of vaporization 
was remarkable. 

[001 1] conquest of an above-mentioned problem [ in / in this invention / the conventional 
technology ] — meaning — **** — bumping of a replenisher — not happening — in addition — 
and while a replenisher fully diffuses into processing liquid, temperature lowering of processing 
liquid aims at offering few substrate processors. 
[0012] 

[Means for Solving the Problem] In order to attain the above-mentioned object, equipment of 
claim 1 of this invention Store in a processing tub processing liquid which comes to combine two 
or more sorts of liquid, and temperature of said processing liquid is heated more than the boiling 
point of at least a kind of liquid of said two or more sorts of liquid. An inner lift which is the 
substrate processor immersed in a processed substrate into said processing liquid, and stores 
said processing liquid and by which an upper bed was made the overflow section in which said 
processing liquid overflows, An outside tub which receives said processing liquid which 
overflowed from said overflow section of said inner lift, and a processing liquid circulation means 
to make said inner lift circulate through the carrier beam aforementioned processing liquid by 
said outside tub, It has a replenisher supply means to supply right above [ said / overflow 
section ] or near the overflow section in said inner lift by making into a replenisher said liquid 
which has two or more boiling points below temperature of said processing liquid among liquid of 
a seed. 

[0013] Moreover, in a substrate processor of claim 1, a kind of said liquid with two or more 
boiling points higher than temperature of said processing liquid of the liquid of a seed is 
phosphoric acid, and equipment of claim 2 of this invention is characterized by said replenisher 
being pure water. 
[0014] 

[Embodiment of the Invention] 
[0015] 

[The structural configuration and equipment array] in a gestalt of 1. operation Drawing 1 is the 
perspective diagram of the appearance of the substrate processor of the gestalt of this 
operation. Moreover, drawing 2 is approximate account drawing of the substrate processor of the 
gestalt of operation. Three-dimension system-of-coordi nates X-Y-Z which makes the level 
surface parallel to a floor line a X-Y side, and makes the direction of a vertical a Z direction is 
defined by drawing 1 . 

[0016] Hereafter, the structural configuration of the substrate processor of the gestalt of this 
operation is explained using these drawings. 

[0017] This substrate processor is equipment which carries out etching processing of the silicon 
nitride on a semiconductor substrate using the phosphoric acid solution of high temperature. It 
consists of a case with which this equipment is equipped with the processing tub 30 which 
consists of an inner lift 1 and an outside tub 2, and, as for the inner lift 1, the upper part was 
released, and the 150 degrees C - 180 degrees C phosphoric acid solution PA is stored in the 
interior, after Substrate W is conveyed from other processing sections, it is immersed in the 
phosphoric acid solution PA in this inner lift 1, and etching processing is performed. 
[0018] The tub 2 is fixed to the outside of this inner lift 1 outside the shape of a case from 
which the upper part was released so that an inner lift 1 might be connoted, and the phosphoric 
acid solution PA which carries out overflow to the outside tub 2 is received from the side upper 
part of an inner lift 1 . 

[0019] Moreover, inside the outside tub 2, it is fixed so that piping 3a may penetrate 2d of sides 
by the side of positive [ of the direction of X of the outside tub 2 ], and in the outside tub 2 
interior, the end of piping 3a is further located in it near the pars basilaris ossis occipitalis of the 
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outside tub 2. And although not shown in drawing 1 , as shown in drawing 2 , the other end of 
piping 3a is connected to a circulating pump 4 in the exterior of the outside tub 2, and a 
circulating pump 4 is connected to a heater 5 through piping 3b, and the heater 5 is connected 
to the filter 6 through piping 3c. Furthermore, 3d of piping connected to the filter 6 is connected 
to the phosphoric acid solution blow-off pipe 12 which is fixed so that 2d of sides of the outside 
tub 2 may be penetrated in the upper part from piping 3a and the side by the side of positive [ of 
X of an inner lift 1 ] may be penetrated in the outside tub 2, and is shown in drawing 2 in the 
inner lift 1 interior. 

[0020] On the other hand, the end of piping 8a is connected to the pure water tub 7 shown in 
draw i n g 2 , and the metering pump 9 which feeds pure water PW by the flow rate set up 
beforehand is connected to the other end of piping 8a. Furthermore the end of piping 8b is 
connected to the metering pump 9, the other end of piping 8b is divided into a branch, and is 
connected to Piping 8c and 8d, one piping 8c is connected to pure water impregnation nozzle 
10a, and 8d of piping of another side is connected to pure water impregnation nozzle 10b. 
[0021] Moreover, pure water impregnation nozzle 10b is prepared near the upper part of overflow 
section 20b which is the upper bed of side 1c of the negative side of the direction of Y of an 
inner lift 1 near [ whose pure water impregnation nozzle 10a is the upper bed of side 1a by the 
side of positive / of the direction of Y of an inner lift 1 ] the upper part of overflow section 20a. 
[0022] Furthermore, while being stopped by the frame which is not illustrated and opening only at 
the time of carrying in of Substrate W and taking out so that the droplet of the phosphoric acid 
solution PA at the time of etching processing may not result above the pure water impregnation 
nozzles 10a and 10b around, the auto covering 11 (11a, 11b) closed is formed except it. 
[0023] The detailed configuration of an important section is explained below. 

[0024] As shown in drawing 1 , the side of the four way type of an inner lift 1 and the outside tub 
2 is formed in the same height, respectively, and the height of an inner lift 1 is further formed low 
slightly from the height of the outside tub 2. And gutter 30a to which the depth became shallow 
between side 1a of an inner lift 1 and side 2a by the side of positive [ of the direction of Y of the 
outside tub 2 ] is formed between the outside tub 2 and the inner lift 1. Similarly, gutter 30c is 
formed between gutter 30b, side 1c of an inner lift 1, and side 2c of the negative side of the 
direction of Y of the outside tub 2 between side 1b of the negative side of the direction of X of 
an inner lift 1 , and side 2b of the negative side of the direction of X of the outside tub 2. 
Furthermore, it is deep between 1 d of sides by the side of positive [ of the direction of X of an 
inner lift 1 ], and 2d of sides by the side of positive [ of the direction of X of the outside tub 2 ], 
and 30d of reservoir sections is formed. 

[0025] Drawing 3 is the fragmentary sectional view of the pure water impregnation nozzle 10a 
circumference of the substrate processor of the gestalt of this operation. The supporter Sa is 
fixed to the upper part of the outside of side 2a of the outside tub 2, the overhang section Ga 
has jutted out pure water impregnation nozzle 10a to the inside of side 1a of an inner lift 1 
further, and the underside of the overhang section Ga is located near the upper part of overflow 
section 20a which is the upper bed of side 1a of an inner lift 1. Piping 8c is inserted in the 
interior of pure water impregnation nozzle 10a, and two or more pure water exit cones Ha which 
supply the phosphoric acid solution PA to the underside side of the blow-off location Ua which is 
the upper part portion of the inner lift 1 of piping 8c shown in dr a wing 1 as shown in drawing 3 
are formed in X shaft orientations of drawing 1 at equal intervals. 

[0026] In addition. Supporter Sb (refer to d rawi ng 1 ) is similarly fixed to the outside upper part 
of side 2c of the outside tub 2 for pure water impregnation nozzle 10b. It is located near [ whose 
underside of the overhang section Gb is the upper bed of side 1c of an inner lift 1 ] the upper 
part of overflow section 20b, and two or more pure water exit-cone Hb is prepared in the 
positive direction of the X-axis at equal intervals at the underside side of the blow-off location 
Ub which is the upper part portion of an inner lift 1 of 8d of piping inside pure water impregnation 
nozzle 10b. 
[0027] 

[The feature and processing] in the gestalt of 2. operation The processing at large and the 
feature of a substrate processor of this operation are explained below. [ of a gestalt ] 
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[0028] The phosphoric acid solution PA is made to overflow from the upper bed of the side of 
the four way type in an inner lift 1 at the time of etching processing of Substrate W. 
[0029] And the phosphoric acid solution PA overflowed from the inner lift 1 to the outside tub 2 
is always discharged from the outside tub 2 by the circulating pump 4 through piping 3a, is fed by 
the heater 5 through piping 3b, and it is heated so that solution temperature may be maintained 
at 150-180 degrees C there. After the phosphoric acid solution PA which furthermore passed 
along the heater 5 being fed by the filter 6 through piping 3c and removing an impurity etc. there, 
it is returned to an inner lift 1 through 3d of piping, and is again used for etching processing of 
Substrate W. Thus, it is used in the substrate processor of the gestalt of this operation, 
circulating the phosphoric acid solution PA. 

[0030] Moreover, as mentioned above, when solution temperature is maintained by 150-180 
degrees C, the moisture contained in the interior tends to evaporate, and, thereby, as for the 
phosphoric acid solution PA, the concentration of the phosphoric acid solution PA tends to 
change. So, with this equipment, a suitable quantity of pure water PW is fed into the pure water 
impregnation nozzles 10a and 10b from the pure water tub 7 by an operator's measuring change 
of the concentration of the phosphoric acid solution PA accompanying evaporation of pure water 
PW with a measuring instrument etc., calculating the evaporation per unit time amount of pure 
water PW from that measured value, and setting up the flow rate of a metering pump 9 based on 
it. 

[0031] And as shown in drawing 3 , the pure water PW supplied to the pure water impregnation 
nozzles 10a and 10b is discharged from each pure water exit cones Ha and Hb of two or more of 
the pure water impregnation nozzles 10a and 10b. The front face of the phosphoric acid solution 
PA overflow section 20a which is each upper bed of the sides 1a and 1c of an inner lift 1 by the 
inside of the inner lift [ directly under ] 1 of it, and near the 20b is reached, and it results in the 
gutters 30a and 30c of the outside tub 2, being mixed with the phosphoric acid solution PA, and 
flows into 30d of reservoir sections of the outside tub 2. 

[0032] And the phosphoric acid solution PA stored by 30d of reservoir sections of the outside 
tub 2 is returned to an inner lift 1 as mentioned above via Piping 3a-3d, a circulating pump 4, a 
heater 5, and a filter 6, and is again used for etching processing of Substrate W. 
[0033] Thus, in the substrate processor of the gestalt of this operation, it writes as the 
configuration which supplies pure water PW near the overflow sections 20a and 20b which are 
each upper bed of the sides 1a and 1c of the inner lift 1 which is the overflow section of the 
phosphoric acid solution PA, and pure water PW does not reach the interior of phosphoric acid 
solution PA in an inner lift 1 . therefore, bumping of pure water PW — not happening — in 
addition — and since the phosphoric acid solution PA and pure water PW are stirred in case the 
phosphoric acid solution PA carries out overflow to the outside tub 2 from an inner lift 1 , and 
pure water PW is fully spread into processing liquid, pure water PW stops at a phosphoric acid 
solution PA front face by that cause and it does not evaporate in direct air from a phosphoric 
acid solution PA front face, there is little temperature lowering of the phosphoric acid solution 
PA. 
[0034] 

[3. modification] Although considered as the configuration which uses as phosphoric acid liquid 
liquid with the boiling point higher than the temperature of the processing liquid of two or more 
sorts of liquid which constitutes processing liquid, and uses a replenisher as pure water in the 
substrate processor of the gestalt of operation of this invention Two or more sorts of liquid 
which constitutes processing liquid is not what is limited to these. For example In order to 
constitute processing liquid combining sulfuric-acid liquid and hydrogen peroxide solution and to 
heat the temperature of processing liquid at hot about 130 degrees C from the boiling point of 
hydrogen peroxide solution in this case, it is the configuration which uses liquid with the boiling 
point higher than the temperature of processing liquid as sulfuric-acid liquid, and uses a 
replenisher as pure water. 

[0035] Moreover, although the replenisher was made only into a pure water kind in the substrate 
processor of the gestalt of this operation, it is also possible to make two or more sorts of liquid 
with the boiling point below the temperature of processing liquid into a replenisher. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_eije 



04/03/09 



5/6 v 



[0036] Moreover, although considered as the configuration which prepares two or more pure 
water exit cones in piping in a pure water impregnation nozzle at equal intervals in the substrate 
processor of the gestalt of this operation, you may not necessarily be regular intervals and a 
pure water exit cone can also be made into an unit. Furthermore, a means to supply pure water 
is good also as a configuration of it not being limited to this and preparing [ for example, ] slit- 
like puncturing. 

[0037] Moreover, although considered as the configuration which an operator measures change 
of the concentration of a phosphoric acid solution with a measuring instrument etc., calculates 
the evaporation per unit time amount of pure water from that measured value, and sets up the 
amount of supplements of the pure water by the metering pump based on it in the substrate 
processor of the gestalt of this operation It is good also as a configuration which adjusts the 
amount of supplements of pure water by catching the concentration of a phosphoric acid 
solution serially by a sensor etc., and controlling the pump of a control -of-flow mold by the 
control unit based on the data. 

[0038] Moreover, although the inner lift 1 made the same the height of the upper bed of the side 
of that four way type and considered as the configuration in which a phosphoric acid solution is 
full of an outside tub from a four way type in the substrate processor of the gestalt of this 
operation This invention is good also as a configuration of it necessarily not being restricted to 
the configuration which overflows from all the sides on all sides, making lower than two sides of 
the direction of X the overflow sections 20a and 20b which are each upper bed of the sides 1a 
and 1c of an inner lift 1, and overflowing only from Sides 1a and 1c. 

[0039] furthermore, although considered as the configuration which prepares two pure water 
impregnation nozzles in the substrate processor of the gestalt of this operation, it is good also as 
the configuration which prepares one pure water impregnation nozzle only to the 1 side of an 
inner lift, and a configuration which the side of the four way type of an inner lift boils, 
respectively, and is received and prepared. 

[0040] Moreover, although the pure water exit cones Ha and Hb of the pure water impregnation 
nozzles 10a and 10b are allotted near the upper part of the overflow sections 20a and 20b in the 
substrate processor of the gestalt of operation of this invention, said pure water exit cones Ha 
and Hb may be allotted to right above [ of the overflow sections 20a and 20b ]. 
[0041] 

[Example] In addition, the pure water impregnation nozzle 10 is a product made from Teflon 
(brand name of the ethylene tetrafluoride polymer of Du Pont), and an inner lift 1 and the outside 
tub 2 are the products made from a quartz, and they consist of examples of this substrate 
processor so that the heat by the phosphoric acid solution and corrosion can be borne using the 
material with which other members are also equipped with thermal resistance, such as the 
above-mentioned Teflon and PTPF (polytetrafluoroethylene), and corrosion resistance. 
[0042] Furthermore, capacity of the whole processing tub which combined the inner lift and the 
outside tub is made into 30-401., and the set point of the flow rate of a metering pump consists 
of examples of this substrate processor possible [ accommodation ] between 0 - 200 cc/min to 
this. Thus, in this example, accommodation of the pure water amount of supply according to the 
evaporation of the moisture to the amount of a phosphoric acid solution can be performed. 
[0043] 

[Effect of the Invention] The inside of two or more sorts of liquid which constitutes processing 
liquid from invention of claim 1 and claim 2 as explained above, It writes as the configuration 
supplied [ near / where the processing liquid of an inner lift overflows by making liquid with the 
boiling point below the temperature of processing liquid into a replenisher / right above / 
overflow section / or near the overflow section ]. Since a replenisher does not reach the interior 
of the processing liquid in an inner lift, bumping of a replenisher does not happen, in addition — 
and since processing liquid and a replenisher are stirred in case processing liquid carries out 
overflow to an outside tub from an inner lift, and a replenisher fully diffuses into processing liquid, 
and a replenisher stops at a processing liquid front face and does not evaporate in direct air 
from a processing liquid front face by that cause, there is little temperature lowering of 
processing liquid. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[D rawi ng 1] It is the perspective diagram of the appearance of the substrate processor of the 
gestalt of operation. 

[Dr aw ing 2] It is approximate account drawing of the substrate processor of the gestalt of 
operation. 

[Drawing 3] It is the fragmentary sectional view of the substrate processor of the gestalt of 
operation. 

[Description of Notations] 

1 Inner Lift 

2 Outside Tub 
3a-3d Piping 

4 Circulating Pump 

5 Heater 

7 Pure Water Tub 

8a-8d Piping 

9 Metering Pump 

10a, 10b Pure water impregnation nozzle 

30 Processing Tub 

30a, 30b, 30c Gutter 

Ha, Hb Pure water exit cone 

20a, 20b Overflow section 

1a, 1c The side of an inner lift 

PA Phosphoric acid solution 

PW Pure water 

Ua, Ub Blow-off location 

W Substrate 



[Translation done.] 
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